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Abstract
Background: The Sustainable development goals (SDGs) have the potential to have a
significant impact on maternal and child health through their commitments both to
directly addressing health services and to improving factors that form the foundation of
social determinants of health. To achieve change at scale, national laws and policies
have a critical role to play in implementing the SDGs’ commitments. One particular
policy that could advance a range of SDGs and importantly improve maternal and
infant health is paid parental leave.
Methods: This article analyzes literature on paid leave and related policies relevant to
SDG 1 (poverty), SDG 3 (health), SDG 5 (gender equality), SDG 8 (decent work), and
SDG 10 (inequality). In addition, this article presents global data on the prevalence of
policies in all 193 UN Member States.
Results: A review of the literature finds that paid parental leave may support
improvements across a range of SDG outcomes relevant to maternal and child health.
Across national income levels, paid leave has been associated with lower infant
mortality and higher rates of immunizations. In high-income countries, studies have
found that paid leave increases exclusive breastfeeding and may improve women’s
economic outcomes. However, factors including the duration of leave, the wage
replacement rate, and whether leave is made available to both parents importantly
shape the impacts of paid leave policies. While most countries now offer at least some
paid maternal leave, many provide less than the 6 months recommended for exclusive
breastfeeding, and only around half as many provide paternal leave.
Conclusions: To accelerate progress on the SDGs’ commitments to maternal and child
health, we should monitor countries’ actions on enacting or strengthening paid leave
policies. Further research is needed on the duration, wage replacement rate, and
availability of leave before and after birth that would best support both child and
parental health outcomes and social determinants of health more broadly. In addition,
further work is needed to understand the extent to which paid leave policies extend
to the informal economy, where the majority of women and men in low- and
middle-income countries work.
Keywords: Maternal health, Infant health, Paid leave, Breastfeeding, Sustainable
development goals, Social determinants of health, Gender equality
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Background
The Sustainable Development Goals (SDGs) have the potential to have a significant im-
pact on maternal and child health, through their commitments both to directly ad-
dressing health services and to improving factors that form the foundation of social
determinants of health [1]. Included among these, the SDGs commit governments to
ensure healthy lives and promote well-being for all (SDG 3); to end poverty, including
by implementing social protection systems (SDG 1); to achieve gender equality and em-
power all women and girls (SDG 5); to promote decent work for all (SDG 8); and to re-
duce inequality within and among countries (SDG 10). In total, the SDGs comprise 17
goals and 169 targets and are far more comprehensive with respect to social and
environmental determinants of health than the 8 goals and 18 targets of the
Millennium Development Goals that preceded them. The SDGs cover low-, middle-,
and high-income countries.
To achieve change at scale, national laws and policies have a critical role to play in
implementing the SDGs’ commitments over the coming years. Identifying approaches
that have cross-cutting effects across a range of the goals would accelerate progress.
Across high- and low-income countries alike, certain national policies have the poten-
tial to have impact on both the SDH and traditional health outcomes. One of these is
paid parental leave, which enables women and men to take time off of work following
the birth of a child while maintaining their jobs and at least partial income. Paid paren-
tal leave has the potential to have health benefits for infants and mothers, and may also
reduce economic and gender inequality and improve employment conditions.
This review will evaluate the evidence for paid parental leave and assess its potential
to improve a range of health and economic outcomes simultaneously. In particular, this
paper will assess the impact of paid parental leave on health outcomes for children and
parents, thus addressing its potential to directly affect SDG 3. In addition, this paper
will examine to what extent paid parental leave advances employment and gender
equality, two social determinants of health that are central to SDGs 1, 5, 8, and 10.
Finally, this paper will briefly assess the role of complementary policies, such as
breastfeeding breaks and paid leave for other caregiving needs, which may support
similar objectives. For each of these areas, this paper will present data illustrating the
current status of each of these policies globally and outline areas for future research.
Methodology
This article analyzes literature on paid leave and breastfeeding breaks relevant to the
following Sustainable Development Goals: SDG 1 (poverty), SDG 3 (health), SDG 5
(gender equality), SDG 8 (decent work), and SDG 10 (inequality). This article builds on
prior and ongoing research on parental leave in low-, middle-, and high-income coun-
tries undertaken by Jody Heymann, Alison Earle, Arijit Nandi, and colleagues from the
WORLD Policy Analysis Center at the UCLA Fielding School of Public Health and the
Maternal and Child Health Equity (MACHEquity) Programme at McGill University.
This article also builds on a new initiative to examine all of the literature relevant to
length of paid family and medical leave across the 35 countries that comprise the
Organization for Economic Co-operation and Development (OECD), with deep analysis
by Priya Batra, Adam Schickedanz, and Paul Chung on what duration of leave would
be optimal or best support infants’ health and, separately, mothers’ health. Finally, this
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article draws on a systematic review conducted by Arijit Nandi and colleagues of the
economic, social, and health impacts of paid parental and medical/sick leave in the
OECD, which broadly examines how the availability of leave affected mothers’ and in-
fants’ health outcomes, and whether the payment amount affected health outcomes.
From these analyses, this article provides an overview of the evidence for whether paid
parental leave could improve parental, child health, and economic outcomes in support
of the SDGs, and further examines existing evidence and areas where further research
is needed about how to shape leave policies to best support these outcomes. In
addition, this article uses global policy data developed by the WORLD Policy Analysis
Center and MACHEquity to illustrate how the policies examined vary worldwide.
Further information on the methodology for building this data can be found at
https://www.worldpolicycenter.org/methodology [2].
Paid parental leave
Child health and wellbeing
SDG target 3.2 calls on countries to “end preventable deaths of newborns and children
under 5 years of age” by 2030 [3]. Recent research has found that longer periods of ma-
ternal leave reduce infant mortality in countries at all income levels. In a study of
nearly 300,000 live births across 20 low- and middle-income countries (LMICs), using
longitudinal data and multilevel models, Nandi et al. [4] found that each additional
month of paid maternity leave was associated with 7.9 fewer infant deaths per 1000 live
births (95% CI 3.7, 12.0), reflecting a 13% relative reduction. Reductions in infant mor-
tality associated with increases in the duration of paid maternity leave were concen-
trated in the post-neonatal period. These findings are consistent with previous research
from OECD countries, which has likewise found a relationship between more generous
paid maternal leave policies and lower infant mortality [5–8]. For example, in a longitu-
dinal study of 16 high-income European countries plus the United States and Japan,
Tanaka (2005) found that a 10-week extension in paid maternal leave reduced infant
mortality by 2.3–2.5% [7].
Two of the mechanisms by which paid leave may lower mortality are by increasing
the initiation and duration of breastfeeding, widely regarded as one of the most effect-
ive downstream infant health interventions, especially in LMICs [9]; and by supporting
parents’ ability to ensure their child receives essential immunizations and other post-
natal care. Studies have found that more generous paid parental leave supports both
these practices.
For example, in a range of studies from high-income countries, researchers have
found that extending the duration of paid leave increases rates of breastfeeding for at
least the critical first six months of the infant’s life [10–13]. Following reforms to
Canada’s maternal (maternity plus parental) leave policy, which increased from
6 months to nearly 1 year in most provinces in 2000 [14], the share of women breast-
feeding exclusively for at least 6 months increased by between 7.7 and 9.1 percentage
points, according to a study that used longitudinal survey data to examine changes in
health practices before and after the policy change [10]. One longitudinal cohort study
from Sweden also found that when men took paternity leave, their infants were more
likely to be breastfed at 2, 4, and 6 months [15], presumably through increased ability
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of fathers to support mothers’ breastfeeding efforts. Few studies of paid leave and
breastfeeding initiation and duration have been conducted in the specific context
of LMICs.
Similarly, studies from high-income countries suggest that more generous paid leave
may be associated with higher rates of on-time immunizations [16, 17]. For example,
Ueda et al. [17], using a logistic regression model of survey responses, found that when
mothers in Japan took parental leave, their children were significantly less likely to be
behind schedule on immunizations at 36 months. In a longitudinal study of OECD
countries, however, Tanaka (2005) found no statistically significant relationship between
the availability of maternal leave, looking separately at both job-protected paid leave
and unpaid leave, and immunization rates within the first year [7]. The author hypothe-
sized that the lack of a statistically significant relationship could be due to the relatively
high vaccination rate for diphtheria, tetanus, and pertussis (DTP) across these coun-
tries, which has remained stable over time, in addition to many countries’ practice of
delaying the measles immunization until 12 months. This also could be due to the
amount and nature of leave changes over the time period studied.
More recently, studies have found a positive relationship between paid maternal leave
and vaccination rates in LMICs [18, 19]. In a study of around 250,000 live births across
20 LMICs, using longitudinal data and multilevel models, Hajizadeh et al. [19] found
that each additional week of paid maternity leave increased the probability of the
DTP1, 2 and 3 vaccinations by 1.38, 1.62 and 2.17 percentage points, respectively. By
contrast, the study did not find a significant relationship between increases in paid
maternity leave and the probability of children receiving the BCG vaccine, which is
typically administered right after birth while infants are still hospitalized. The findings
suggest that paid parental leave can improve immunization rates in LMICs, but that
the effect depends on the duration of available leave and is most pronounced for
vaccines that are typically administered in series over the first several months.
Finally, one longitudinal study, applying a difference-in-differences estimate to data
from five US states, found that the provision of short-term disability leave that could be
taken before or after childbirth reduced the incidence of low birth weight, which the
author posited was likely driven by higher take-up of antenatal care, though data on
the timing of leave-taking was unavailable to confirm this theory [20]. Some research
also suggests that there are benefits for children’s cognitive development when their
parents take paid leave around the time of their birth [21, 22]. For example, in a quasi-
experimental study of Norway, contrasting births before and after the introduction of a
paternity leave quota, Cools et al. [22] found that children’s performance in school at
age 16 increases when their father has access to a policy incentive to take paternity
leave, especially in families where the father has more education than the mother. In
addition, at least one study has found that paid parental leave may reduce the incidence
of pediatric hospital admissions due to child abuse [23].
Earnings and employment
Decent employment and safe working conditions are foundational to health [24], and
also central to SDG 8. SDG 8.5 calls for “achiev[ing] full and productive employment
and decent work for all women and men,” while SDG 8.8 outlines states’ responsibility
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to “[p]rotect labour rights and promote safe and secure working environments for all
workers,” including those in precarious employment [3].
Consistent employment with an adequate wage often provides the most sustainable
pathway out of poverty, and enables families to better meet their basic needs. Maternal
employment in particular has intergenerational benefits for health and well-being; when
women have their own earnings and assets, investments in children’s health and
education increase [25, 26]. SDG targets 1.1 and 1.2 call for eradicating extreme
poverty and otherwise reducing the share of people in poverty by half, while SDGs 5.1,
5.7, 5.9, and 10.2 all support strengthening women’s access to employment and
economic opportunities [3].
In a range of studies, paid leave has been associated with increases in both women’s
earnings and their long-term attachment to the labor force [5, 27–29]. For example,
Waldfogel (1998) found that the availability of maternity leave was associated with
increases in wages for up to 5 years among mothers who returned to work at some
point after childbirth in Britain and the USA, while Rasmussen (2010) found that
introducing 6 weeks of paid parental leave in Denmark, which supplemented the 14 weeks
of post-birth leave already available to mothers, had small positive effects on mothers’
earnings, work experience, and employment rates in the 5 years after the reform [27, 28].
Similarly, two studies from California, both using a difference-in-differences approach,
found that the state’s paid family leave policy increased working mothers’ take-up of leave,
and was associated with increases in the work hours and wages of mothers with young
children [30, 31]. Over time, ensuring broad and inclusive participation in the workforce
supports economic growth and higher GDPs, which is the aim of SDG 8.1 [3]. For
example, in a 2012 study, researchers found that eliminating the gender gap in labor force
participation in OECD countries could result in a 12% increase in GDP across the OECD
as a whole by 2030 [32]. In the USA, the only OECD member that lacks paid maternal
leave, economists have estimated that the lack of “family friendly” policies is responsible
for nearly a third of the relative decline in female labor force participation in the USA
compared to other OECD countries between 1990 and 2010 [33]. These findings suggest
that the provision of leave may have significant benefits for the economy that should be
considered alongside any assessment of its costs.
However, one important question is what the ideal duration of paid leave is to
support women’s economic outcomes. The International Labor Organization (ILO)
Maternity Protection Convention (2000) established a minimum global standard of
14 weeks of paid maternal leave for working mothers [34]. In its supplemental
Maternity Protection Recommendation, the ILO recommended a minimum of 18 weeks
[35]. Notably, both of these fall short of the 26 weeks that would fully support the
6 months of exclusive breastfeeding recommended by WHO. As of 2014, 53% of coun-
tries met the ILO Convention standard, including 47% of low-income countries, 43% of
middle-income countries, and 77% of high-income countries, showing that it is feasible
for countries across economic levels to provide paid leave [36–39]. Twenty-six percent
of countries, including 6% of low-income countries, 19% of middle-income countries,
and 52% of high-income countries, provide at least 26 weeks, facilitating mothers’
ability to meet the WHO breastfeeding guidelines [36]. Finally, 17% of countries,
including 3% of low-income countries, 15% of middle-income countries, and 30% of
high-income countries, provide a year of paid leave or more [36]. In addition, 86% of
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countries provide a maximum wage replacement rate of at least two-thirds regular
wages, as recommended by the ILO, which is another important factor in
determining whether women can afford to take leave and how leave will shape
economic outcomes [36].
A study of 21 high-income countries, using multilevel models to estimate women’s
earnings as a share of their family’s income, found that access to more than 24 weeks
of paid leave increased women’s long-term relative contribution to household income
[40]. Yet other research has found that longer leaves, such as those lasting more than
9 months or more than 1 year, may have negative effects on women’s earnings, though
approaches to measuring these effects have varied across studies [41–44]. For example,
Schönberg and Ludsteck (2014) compared earnings of mothers who took leave
3 months before a series of increases in leave duration in Germany with earnings of
mothers who took leave 3 months after [44]. Following a reform that increased mater-
nal leave from 6 to 22 months, up to 4% of mothers decided not to return to work,
while mothers’ labor market income fell by approximately 8% 6 years after birth, and
employed mothers’ earnings fell by approximately 3% for 2 to 6 years after birth [44].
Further understanding the mechanisms and tipping points for this variation in out-
comes for longer leaves will be important for determining the optimal length of leave
to support women’s earnings and employment.
In addition, if paid leave is only available to women, it may lead to greater gender dis-
crimination in the labor market. This discrimination could in turn widen the existing
gender gaps in wages and employment, partially offsetting some of the benefits of paid
leave to women’s earnings. The following section examines the evidence for providing
adequate leave to both parents in more detail.
Gender equality
Gender inequality has deep impacts on health, whether through shaping the allocation
of wealth and resources, determining whose health needs are recognized and
prioritized, or directly affecting physical and mental health as a result of increased
exposure to violence and discrimination. Gender inequality also has repercussions
specifically for maternal and child health, and gender bias has been identified as a
contributor to inadequate access to prenatal care and nutrition during pregnancy, lower
birth weights, higher rates of maternal mortality, and undernourishment of female
children [45, 46]. While the consequences of gender inequality and traditional gender
norms primarily disadvantage women, men also feel the effects, which manifest in
fewer opportunities to participate in caregiving, increased risk-taking, and shorter life
expectancies [47]. Against this backdrop, SDG 5.4 calls on countries to promote
“shared responsibility within the household and the family” [3].
Research suggests that the structure of labor policies like paid leave has significant
implications for gender equality, making these policies a potentially important lever for
accelerating progress toward all of SDG 5’s targets, as well as SDGs 10.2, 10.3, and 10.4
[3]. For example, a wide range of studies have found that fathers who take paid leave
are more involved in childcare both during the leave period and later in the child’s life
[48–50]. This evidence supports the idea that when available to both parents, paid par-
ental leave can support gender equality at home and at work. By contrast, when paid
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leave is available only to women, it may reinforce the idea that women are primarily
responsible for caregiving, while men are the primary earners. Currently, while all but
eight countries globally provide paid leave to women, only 49% make any leave
available to fathers [36] (Fig. 1). At the same time, leave for fathers tends to be for a far
shorter duration; 49% of countries that make leave available to fathers provide less than
3 weeks [36].
Further, studies have shown that simply making parental leave available to men is
often insufficient to increase men’s take-up. This is partly due to stigma and longstand-
ing gender norms [51, 52], though it may also result as a consequence of the gender
wage gap. If paid leave is only provided at partial wages, it makes sense for the lower-
earning parent, who remains more likely in most countries to be the mother, to take a
greater share of the available leave [53]. Based on data from a wide range of high-
income countries from 2000 to 2013 [54], a wage replacement rate of at least two-
thirds appears to be the minimum for even modest take-up by fathers, while a rate of
80–100% of regular wages is needed for broader participation. Still, even in the face of
the gender imbalance in take-up, it is important to note there is substantial data that
wage replacement rates also influence whether and for how long women take leave. In
the USA, which only provides unpaid leave, women are nearly twice as likely as men to
report that they needed leave but were unable to take it, while nearly half of those with
unmet need for leave cite lack of affordability as the key reason [55]. Likewise, in states
that provide paid leave, including Rhode Island and California, leave uptake was limited
for both women and men due to the low wage replacement rates, which provide a
maximum of 60 and 55% of wages, respectively [56, 57].
In addition to ensuring wage replacement rates are high enough for families to be
able to afford for both parents to take leave, two policy approaches, “use-it-or-lose-it”
and “bonus” leave, have been effective in encouraging men to take leave. Research
across the OECD has shown that reserving leave for fathers through “use-it-or-lose-it”
Fig. 1 Is paid leave available to mothers of infants?
Heymann et al. Public Health Reviews  (2017) 38:21 Page 7 of 16
schemes has markedly increased the share of fathers taking leave [58–60]. For example,
in Korea, three times as many men took leave following the introduction of 1 year of
non-transferable parental leave as an individual entitlement for each employee in 2007
[61]. These policies may also reduce stigma for leave-taking, which is sometimes seen
as a signal of low commitment at work. Similarly, economic incentives or bonuses that
are only available if both parents take leave have been used to increase fathers’ leave
taking [53, 54]. As of 2014, however, only 15 countries reserve more than 2 weeks of
leave for fathers or provide incentives for fathers to take leave [36] (Fig. 2). More re-
search is needed in low- and middle-income countries to assess which policies would
best support an increasingly equal role by fathers.
Maternal health and wellbeing
While the research is derived primarily from higher-income countries, a range of
studies have found important health benefits for women who have access to paid
parental leave.
Most fundamentally, paid leave enables women to physically recover from childbirth
before returning to work [62, 63]. In addition, some research suggests that paid paren-
tal leave also has benefits for mothers’ mental and emotional health, a priority under
SDG target 3.4 [3]. For example, several studies have found that the availability of leave
reduces the risk of postpartum depression [64, 65] while Avendano et al. [66], using a
difference-in-differences approach, found that more generous maternity leave policies
are associated with lower rates of maternal depression in older age. However, across
both physical and mental health, length of leave may make a critical difference. Accord-
ing to two studies, it is after 12 weeks of post-partum leave that mothers’ self-reported
measures of vitality and physical health typically begin to improve [62, 63].
Beyond these broad effects on recovery, paid postpartum leave’s facilitation of breast-
feeding has specific maternal health benefits as well as benefits for the health of their
Fig. 2 Is paid leave structured to incentivize working fathers to share infant caregiving responsibilities?
Heymann et al. Public Health Reviews  (2017) 38:21 Page 8 of 16
infants. For example, Geller et al. [67] found that breastfeeding may reduce the risk of
post-partum hemorrhage—a leading cause of maternal mortality, particularly in LMICs;
SDG 3.1 calls for further reducing the global maternal mortality ratio to below 70 per
100,000 live births [3]. Likewise, Ip et al. [68], in a study of high-income countries,
found that breastfeeding reduces the risk of premenopausal breast cancer and may also
lower the risk of ovarian cancer.
Finally, at least one study has found an association between paid parental leave and
reduced intimate partner violence [69], a critical issue highlighted in SDG 5.2 [3].
In sum, although further research is needed to confirm the effects of paid leave on
maternal health, including what balance of antenatal and postpartum leave is optimal
for supporting mothers’ health outcomes, existing studies suggest that it could have
positive effects on recovery from childbirth and overall well-being.
Paternal health and wellbeing
While a growing body of evidence suggests that paid leave can support women’s health,
the potential benefits for men are less well studied.
Although few studies have examined this question directly, several have found
that the availability of paid leave for fathers increases their involvement with their
infants, which may result in greater satisfaction in their relationships with their
children [48, 50]. For example, in an earlier review of the literature, primarily from the
Nordic countries, O’Brien (2009) found that paid paternal leave “has the potential to boost
fathers’ practical and emotional investment in infant care,” but called for greater research
to understand the underlying mechanisms [50]. In a more recent study from Bangladesh,
which does not currently have paid paternal leave, researchers found that fathers who
arranged to take time off around the birth of a child were more involved with their
children and spent more one-on-one time with them [70].
Breastfeeding breaks
As previously noted, breastfeeding is widely considered to be a highly impactful infant
health intervention. A child who is exclusively breastfed is 14 times less likely to die
within the first 6 months than a child who is not breastfed, due in part to dramatic
reductions in malnutrition [71, 72] and simultaneously to reductions in infections.
Breastfeeding has also been associated with improved health outcomes in childhood,
including improvements in neurocognitive development and lower rates of chronic
diseases like diabetes (SDG 3.4) [3, 21, 73, 74]. The World Health Organization
recommends 6 months of exclusive breastfeeding for infants to receive the maximum
health benefits.
For mothers who want or need to return to work within this time period, paid breast-
feeding breaks can facilitate the continuation of exclusive breastfeeding for the full
6 months [75]. In this way, breastfeeding breaks can serve as an important complemen-
tary policy to paid parental leave [76]. Further, while countries at all income levels have
managed to afford at least some amount of paid leave, breastfeeding breaks are a less
expensive policy option that can supplement shorter leave periods in some of the
lower-resource countries that cannot yet afford to provide leave of longer duration.
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Relatively few studies have examined the specific impacts on health of breastfeeding
breaks, though the existing research suggests a positive relationship between supportive
breastfeeding policies and breastfeeding rates. For example, one study from the USA
found that states that had enacted breastfeeding legislation reported higher rates of
exclusive breastfeeding than those without legislation [77].
Further research suggests these effects may extend more broadly. In a cross-sectional
study of 182 countries’ breastfeeding break policies, Heymann et al. [78] found that the
guarantee of paid breastfeeding breaks until the infant is at least 6 months of age was
associated with rates of exclusive breastfeeding that were 8.9 percentage points higher
for infants under 6 months of age. Like paid leave, by successfully facilitating breast-
feeding, legislated paid breaks are likely to have benefits for both infant and maternal
health, making breastfeeding breaks another important policy area for consideration in
efforts to advance the SDGs and maternal and child health more generally. As of 2014,
71% of countries guaranteed paid breastfeeding breaks until the infant was at least
6 months old, including 69% of low-income countries, 73% of middle-income
countries, and 70% of high-income countries [36] (Fig. 3). More broadly, examining
other labor policies that support breastfeeding, including policies around a physical
space to breastfeed or pump, storage for breastmilk, and nearby infant care, would pro-
vide a more comprehensive understanding of countries’ efforts to facilitate exclusive
breastfeeding by working mothers.
Paid leave for family health needs
Caregiving needs and responsibilities extend beyond infancy. As a result, many workers
have to take time off from work to care for the acute or chronic health needs of
children or adult family members.
As with breastfeeding breaks, few studies have examined the specific impacts of paid
leave for other family health needs. However, Earle and Heymann (2012), in interviews
Fig. 3 Are mothers of infants guaranteed breastfeeding breaks at work?
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in the USA, found that workers who have a child with a health problem are 30% less
likely to lose wages if they have access to paid leave for family health needs [79]. The
study also found that female employees were 69% more likely to report losing income
or wages due to caregiving, further suggesting that paid leave for all types of caregiving
needs is important for both health and for gender equality. In addition, prior research
has found that children recover from illness and injury faster when their parents are
able to provide care [80–82], and that parents’ presence reduces emotional distress
among ill children [83–86].
As of 2014, 45% of countries provide some form of paid leave that parents can take
to meet the health needs of their children beyond infancy, while 10% provide unpaid
leave for these purposes [36]. In 3% of countries, leave to care for children beyond in-
fancy is only available to mothers [36] (Fig. 4).
Thirty-six percent of countries provide some form of paid leave that can be used to
provide care to adult family members, while 13% provide unpaid leave for these pur-
poses [36] (Fig. 5).
Conclusions
A review of the literature reveals that paid parental leave can make an important
difference across a range of SDG outcomes (SDG 1, 3, 5, 8, 10) in low- and high-
income countries alike, including direct indicators of health and social determinants of
health. Moreover, by supporting workforce attachment and its positive impact on long-
term incomes, paid parental leave can help both national economies and family
incomes [5, 30–33]. This makes paid parental leave, which already has a strong basis of
support in international agreements [87, 88], an especially important policy to support
realization of the SDGs across all income levels. While most countries now offer at
least some paid maternal leave, many countries need to go further to ensure at least
6 months of paid leave to support exclusive breastfeeding, particularly for women in
low wage jobs who may not have access to refrigeration at work or nearby childcare to
Fig. 4 Are working women and men guaranteed any leave for their children’s health needs?
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make breastfeeding breaks an effective option. The world has much further to go in
supporting leave for fathers, which has independent benefits for the health and well-
being of families. Few countries reserve even a modest amount of leave for dads or have
incentives for them to take leave to support equal parenting and more equal opportun-
ities for women at work. For both parents, an adequate wage replacement rate is
important to support take-up, and may be especially critical for ensuring fathers take
the leave for which they are eligible, particularly given the many settings where
persistent wage disparities mean men are more often the higher earner in the family.
Leave for other health needs can also make a significant difference for health outcomes.
Further research is needed to understand the implications of different paid leave
structures in the context of an evolving global economy, which is marked by an
increase in informal employment, a reduction in average job tenure, and shifts in the
average number of employees per workplace. In LMICs, the majority of parents work
in informal employment, as do an increasing share of workers in high-income coun-
tries. While affecting all, this disproportionately affects women in LMICs. Preliminary
data collected by the WORLD Policy Analysis Center indicates that some countries
explicitly include workers in largely informal sectors like agriculture and domestic work
in their paid leave policies, though others explicitly exclude them. Generally, designing
benefits like paid leave as social insurance that is available to everyone in the country,
rather than benefits linked to certain types of employment, can ensure they reach the
full population, including often the lowest income and most marginalized workers.
Regarding tenure, a preliminary WORLD analysis of OECD countries found that around
one in four required a parent to have been with the same employer for 6–12 months
before they would be eligible for leave; with average tenure on the decline, these types of
design decisions will become increasingly consequential. Moreover, to evaluate whether
all these policies are fully reaching the intended beneficiaries, further research is needed
on implementation and enforcement.
Fig. 5 Are working women and men guaranteed any leave for their adult family members’ health needs?
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Finally, to accelerate progress on the SDGs’ commitments to maternal and child
health, we should monitor countries’ actions on enacting or strengthening these
policies. As was the case in MDG monitoring efforts, the formal SDG monitoring
process focuses almost exclusively on outcome indicators; of the 232 indicators across
the 17 goals, fewer than 20 explicitly call for collecting data on national laws and
policies [89]. While measuring how outcomes improve is a crucial measure of success,
collecting policy data enables us to understand and recognize in real time the steps
countries are taking to improve those outcomes [90]. In addition, by merging global
policy data with household survey data on outcomes, as exemplified by several of the
studies examined in this review, we can better understand the effectiveness of specific
policy approaches across regions and socioeconomic contexts.
Acknowledgements
We are grateful to Judy Jou and Nicolas de Guzman Chorny for their invaluable input on current OECD policy.
Funding
This research would not have been possible without the generous support of the Bill and Melinda Gates Foundation,
the William and Flora Hewlett Foundation, and the Conrad N. Hilton Foundation.
Availability of data and materials
The global policy data analyzed in this paper are available at https://www.worldpolicycenter.org/maps-data/data-download.
Authors’ contributions
JH and ARS conceptualized, drafted, and edited the article. JH, AE, and AN have carried out a series of literature
reviews on this topic on which this article draws. PB, AS, PJC, and AR conducted further literature reviews that
informed the article. JH, ARS, AN, PB, AS, PJC, and AR reviewed and edited the final draft. All authors read and
approved the final manuscript.
Authors’ information
JH is the Dean of the UCLA Fielding School of Public Health at UCLA, the Founding Director of the WORLD Policy
Analysis Center, and an elected member of the National Academy of Medicine. ARS is a Senior Legal Analyst at the
WORLD Policy Analysis Center and a member of the California and New York state bars. AN holds a Canada Research
Chair in the Political Economy of Global Health and was the Principal Investigator of the Maternal and Child Health
Equity (MACHEquity) research program based at McGill University, an initiative funded by the Canadian Institutes for
Health Research to examine how social policy affects maternal and child health globally. AE is a Senior Research
Analyst at the WORLD Policy Analysis Center and former Co-Director of the Project on Global Working Families at the
Harvard School of Public Health. PB, an obstetrician-gynecologist, is an Adjunct Assistant Professor in the Department
of Social Medicine and Population Health and a faculty member of the Center for Healthy Communities at the
University of California, Riverside’s School of Medicine. AS is a pediatrician affiliated with the Department of Pediatrics
at the David Geffen School of Medicine at UCLA, a doctoral student at the UCLA Fielding School of Public Health, and
fellow with the UCLA NRSA Primary Care & Health Services Research Fellowship. PJC is Chief of General Pediatrics and
Director of Health Services Research at UCLA Mattel Children’s Hospital, and Chair of the Pediatric Policy Council. AR is
the Principal Research Analyst at the WORLD Policy Analysis Center.
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Author details
1UCLA Fielding School of Public Health, 650 Charles E Young Dr S, Los Angeles, CA 90095, USA. 2WORLD Policy
Analysis Center, UCLA Fielding School of Public Health, 621 Charles E. Young Drive S, 2213-LSB, Los Angeles, CA 90095,
USA. 3Institute for Health and Social Policy and Department of Epidemiology, McGill University, 1130 Pine Avenue
West, Montreal, Montreal H3A 1A3, Canada. 4U.C. Riverside School of Medicine, 900 University Ave. Riverside, Riverside,
CA 92507, USA. 5Department of Pediatrics, David Geffen School of Medicine, UCLA, 10960 Wilshire Blvd., Suite 960, Los
Angeles, CA 90024, USA. 6Department of Pediatrics, David Geffen School of Medicine, UCLA, 10833 LeConte Ave,
B2-433 MDCC, Los Angeles, CA 90095, USA.
Heymann et al. Public Health Reviews  (2017) 38:21 Page 13 of 16
Received: 16 June 2017 Accepted: 21 August 2017
References
1. WHO Commission on the Social Determinants of Health. Closing the gap in a generation: health equity through
action on the social determinants of health. Final Report of the Commission on Social Determinants of Health.
Geneva. World Health: Organization; 2008.
2. WORLD Policy Analysis Center: Methodology. https://www.worldpolicycenter.org/methodology. Accessed 25 July 2017.
3. United Nations: Sustainable Development Goals. http://www.un.org/sustainabledevelopment/sustainable-
development-goals/. Accessed 25 July 2017.
4. Nandi A, Hajizadeh M, Harper S, Koski A, Strumpf EC, Heymann SJ. Increased Duration of Paid Maternity Leave
Lowers Infant Mortality in Low- and Middle-income Countries: A Quasi-experimental Study. PLoS Med. Published
online before print March 2016.
5. Winegarden CR, Bracy PM. Demographic consequences of maternal-leave programs in industrial countries:
evidence from fixed-effects models. Southern Econ J. 1995;61(4):1020–35.
6. Ruhm C. Parental leave and child health. J Health Econ. 2000;19(6):931–60.
7. Tanaka S. Parental leave and child health across OECD countries. Econ J. 2005;115(501):F7–F28.
8. Burtle A, Bezruchka S. Population health and paid parental leave: what the United States can learn from two
decades of research. Healthcare. 2016;4(2):30.
9. Victora CG, Bahl R, Barros AJ, França GV, Horton S, Krasevec J, Murch S, Sankar MJ, Walker N, Rollins NC, Group TL.
Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong effect. Lancet. 2016;387(10017):475–90.
10. Baker M, Milligan K. Maternal employment, breastfeeding, and health: evidence from maternity leave mandates.
J Health Econ. 2008;27(4):871–87.
11. Chuang CH, Chang PJ, Chen YC, Hsieh WS, Hurng BS, Lin SJ, Chen PC. Maternal return to work and breastfeeding:
a population-based cohort study. Int J Nurs Stud. 2010;47(4):461–74.
12. Huang R, Yang MZ. Paid maternity leave and breastfeeding practice before and after California's implementation of
the nation's first paid family leave program. Econ Human Biol. 2015;16:45–59. doi:10.1016/j.ehb.2013.12.009.
13. Kottwitz A, Oppermann A, Spiess CK. Parental leave benefits and breastfeeding in Germany: effects of the 2007
reform. Rev Econ Househ. 2016;14(4):859–90.
14. Heymann SJ, Gerecke M, Chaussard M. Paid health and family leave: the Canadian experience in the global
context. Can J Public Health. 2010;101(Suppl1):S9–S15.
15. Flacking R, Dykes F, Ewald U. The influence of fathers’ socioeconomic status and paternity leave on breastfeeding
duration: a population-based cohort study. Scand J Soc Med. 2010;38(4):337–43.
16. Berger LM, Hill J, Waldfogel J. Maternity leave, early maternal employment and child health and development in
the US. Econ J. 2005;115(501):F29–47.
17. Ueda M, Kondo N, Takada M, Hashimoto H. Maternal work conditions, socioeconomic and educational status, and
vaccination of children: a community-based household survey in Japan. Prev Med. 2014;66:17–21.
18. Daku M, Raub A, Heymann SJ. Maternal leave policies and vaccination coverage: a global analysis. Soc Sci Med.
2012;74(2):120–4.
19. Hajizadeh M, Heymann J, Strumpf E, Harper S, Nandi A. Paid maternity leave and childhood vaccination uptake:
longitudinal evidence from 20 low-and-middle-income countries. Soc Sci Med. 2015;140:104–17.
20. Stearns J. The effects of paid maternity leave: evidence from Temporary Disability Insurance. J Health Econ.
2015;43:85–102.
21. Kramer MS, Aboud F, Mironova E, Vanilovich I, Platt RW, Matush L, Igumnov S, Fombonne E, Bogdanovich N,
Ducruet T, Collet JP. Breastfeeding and child cognitive development: new evidence from a large randomized trial.
Arch Gen Psychiatry. 2008;65(5):578–84.
22. Cools S, Fiva JH, Kirkebøen LJ. Causal effects of paternity leave on children and parents. Scand J Econ.
2015;117(3):801–28.
23. Klevens J, Luo F, Xu L, Peterson C, Latzman NE. Paid family leave's effect on hospital admissions for pediatric
abusive head trauma. Inj Prev. 2016;22(6):442–5.
24. Benach J, Muntaner C, Santana V, Chairs F. Employment conditions and health inequalities. Final report to the
WHO Commission on Social Determinants of Health (CSDH) Employment Conditions Knowledge Network
(EMCONET). Geneva: WHO; 2007.
25. Thomas D. Incomes, Expenditures, and Health Outcomes: Evidence on Intrahousehold Resource Allocation. In:
Haddad L, Hoddinott J, Alderman H, editors. Intrahousehold resource allocation in developing countries: models,
methods, and policy. Baltimore: Johns Hopkins University Press; 1997. p. 142–64.
26. Quisumbing AR, Maluccio JA. Intrahousehold allocation and gender relations: new empirical evidence from four
developing countries. Washington, DC: International Food Policy Research Institute; 2000.
27. Waldfogel J. The family gap for young women in the United States and Britain: can maternity leave make a
difference? J Labor Econ. 1998;16(3):505–45. doi:10.1086/209897.
28. Rasmussen AW. Increasing the length of parents’ birth-related leave: the effect on children's long-term
educational outcomes. Labour Econ. 2010;17(1):91–100. doi:10.1016/j.labeco.2009.07.007.
29. Budig MJ, Misra J, Boeckmann I. Work-family policy trade-offs for mothers? Unpacking the cross-national variation
in motherhood earnings penalties. Work Occup. 2016;43(2):119–77.
30. Rossin-Slater M, Ruhm C, Waldfogel J. The effects of California’s paid family leave program on mothers’
leave-taking and subsequent labor market outcomes. J Policy Anal Manage. 2013;32(2):224–45.
31. Baum C, Ruhm CJ. The effects of paid family leave in California on labor market outcomes. J Policy Anal Manage.
2016;35(2):333–56. doi:10.1002/pam.21894.
32. Thévenon O, Ali N, Adema W, del Pero AS. Effects of reducing gender gaps in education and labour force
participation on economic growth in the OECD. OECD Social, Employment and Migration Working Papers, No. 138,
OECD Publishing. Paris. https://doi.org/10.1787/5k8xb722w928-en
Heymann et al. Public Health Reviews  (2017) 38:21 Page 14 of 16
33. Blau FD, Kahn LM. Female Labor Supply: Why Is the United States Falling Behind? Am Econ Rev. 2013;103(3):251–
56.
34. International Labor Organization. C183 - Maternity Protection Convention, 2000 (No. 183).
35. International Labor Organization. R191 - Maternity Protection Recommendation, 2000 (No. 191).
36. WORLD Policy Analysis Center. Adult Labor Database. 2014; https://www.worldpolicycenter.org/maps-data/data-
download. Accessed 15 June 2017.
37. Heymann SJ, Earle A. Raising the global floor: dismantling the myth that we can’t afford good working conditions
for everyone. Stanford: Stanford University Press; 2010.
38. Earle A, Mokomane Z, Heymann SJ. International perspectives on work-family policies: lessons from the world’s
most competitive economies. Future Child. 2011;21(2):191–210.
39. Heymann SJ, McNeill K. Children’s chances: how countries can move from surviving to thriving. Boston: Harvard
University Press; 2013.
40. Stier H, Mandel H. Inequality in the family: The institutional aspects of women's earning contribution. Soc Sci Res.
2009;38(3):594–608.
41. Ruhm CJ. The economic consequences of parental leave mandates: lessons from Europe. Q J Econ. 1998;113(1):285–317.
doi:10.1162/003355398555586.
42. Pettit B, Hook JL. Gendered tradeoffs: family, social policy, and economic inequality in twenty-one countries. New
York: Russell Sage; 2009.
43. Lequien L. The impact of parental leave duration on later wages. Ann Econ Stat. 2012;107/108:267–85.
44. Schönberg U, Ludsteck J. Expansions in maternity leave coverage and mothers labor market outcomes after
childbirth. J Labor Econ. 2014;32(3):469–505.
45. Osmani S, Sen A. The hidden penalties of gender inequality: fetal origins of ill-health. Econ Human Biol. 2003;1(1):05–121.
46. Jianghong L. Gender inequality, family planning, and maternal and child care in a rural Chinese county. Soc Sci
Med. 2004;59(4):695–708.
47. Sen G, Östlin P. Gender inequity in health: why it exists and how we can change it. Glob Public Health. 2008;3(S1):1–12.
48. Haas L, Hwang P. Programs and policies promoting women’s economic equality and men’s sharing of child care
in Sweden. In: Haas L, Hwang P, Russell G, editors. Organizational change and gender equity: international
perspectives on fathers and mothers at the workplace. Thousand Oaks: Sage; 2000. p. 133–61.
49. Nepomnyaschy L, Waldfogel J. Paternity leave and fathers’ involvement with their young children: evidence from
the American Ecls–B. Community Work Fam. 2007;10(4):427–53.
50. O’Brien M. Fathers, parental leave policies, and infant quality of life: international perspectives and policy impact.
Ann Am Acad Pol Soc Sci. 2009;624(1):190–213.
51. Haas L, Hwang H. Company culture and men’s usage of family leave benefits in Sweden. Fam Relat. 1995;44:28–36.
52. Mun E, Brinton MC. Workplace matters: the use of parental leave policy in Japan. Work Occup. 2015;42(3):335–69.
doi:10.1177/0730888415574781.
53. Reich N. Predictors of fathers’ use of parental leave in Germany. Popul Rev. 2011;50(2)
54. Koslowski A, Blum S, Moss P. 12th International Review of Leave Policies and Related Research 2016. 2016. http://www.
leavenetwork.org/fileadmin/Leavenetwork/Annual_reviews/2016_Full_draft_20_July.pdf. Accessed 15 June 2017.
55. Klerman J, Daley K, Pozniak A. Family and Medical Leave in 2012: Technical Report. U.S. Department of Labor.
2012. https://www.dol.gov/asp/evaluation/fmla/fmla-2012-technical-report.pdf. Accessed 4 Aug 2017.
56. Silver B, Mederer H, Djurdjevic E. Launching the Rhode Island Temporary Caregiver Insurance Program (TCI):
Employee Experiences One Year Later. US Department of Labor 2016. https://www.dol.gov/wb/media/RI_paid_
leave_report.pdf. Accessed 4 Aug 2017.
57. Milkman R, Appelbaum E. Unfinished business: paid family leave in California and the future of U.S. work-family
policy. Ithaca: Cornell University Press; 2013.
58. Ekberg J, Eriksson R, Friebel G. Parental leave—a policy evaluation of the Swedish “Daddy-Month” reform. J Public
Econ. 2013;97:131–43.
59. Escot L, Fernandez-Cornejo JA, Poza C. Fathers’ Use of Childbirth Leave in Spain. The Effects of the 13-Day
Paternity Leave. Popul Res Policy Rev. 2014;33(3):419–53. https://doi.org/10.1007/s11113-013-9304-7.
60. Moss P. 11th International Review of Leave Policies and Related Research 2015. 2015. http://www.leavenetwork.
org/fileadmin/Leavenetwork/overviews_2015/final.take-up.pdf. Accessed 15 June 2017.
61. OECD, “Parental Leave: Where Are the Fathers?,” Policy Brief. Paris: OECD Publishing. 2016, http://www.oecd.org/
employment/parental-leave-where-are-the-fathers.pdf.
62. McGovern P, Dowd B, Gjerdingen D, Moscovice I, Kochevar L, Lohman W. Time off work and the postpartum
health of employed women. Med Care. 1997;35(5):507–21.
63. Dagher RK, McGovern PM, Dowd BE. Maternity leave duration and postpartum mental and physical health:
implications for leave policies. J Health Polit Policy Law. 2014;39(2):369–416.
64. Page M, Wilhelm MS. Postpartum daily stress, relationship quality, and depressive symptoms. Contemp Fam Ther.
2007;29(4):237–51.
65. Chatterji P, Markowitz S. Family leave after childbirth and the mental health of new mothers. J Ment Health Policy
Econ. 2012;15(2):61–76.
66. Avendano M, Berkman LF, Brugiavini A, Pasini G. The long-run effect of maternity leave benefits on mental health:
evidence from European countries. Soc Sci Med. 2015;132:45–53.
67. Geller S, Adams M, Kelly P, Kodkany B, Derman R. Postpartum hemorrhage in resource-poor settings. Int J Gynecol
Obstet. 2006;92(3):202–11.
68. Ip S, Chung M, Raman G, Chew P, Magula N, DeVine D, Trikalinos T, Lau J. Breastfeeding and maternal and infant
health outcomes in developed countries. Evidence Report/Technology Assessment No. 153 (Prepared by
Tufts-New England Medical Center Evidence-based Practice Center, under Contract No. 290–02-0022). AHRQ
Publication No. 07-E007. Rockville: Agency for Healthcare Research and Quality. 2007.
69. Gartland D, Hemphill SA, Hegarty K, Brown SJ. Intimate partner violence during pregnancy and the first year
postpartum in an Australian pregnancy cohort study. Matern Child Health J. 2011;15(5):570–8.
Heymann et al. Public Health Reviews  (2017) 38:21 Page 15 of 16
70. Jesmin SS, Seward RR. Parental leave and fathers’ involvement with children in Bangladesh: a comparison with
United States. J Comp Fam Stud. 2011;1:95–112.
71. Black RE, Allen LH, Bhutta ZA, Caulfield LE, De Onis M, Ezzati M, Mathers C, Rivera J. Maternal and Child
Undernutrition Study Group. Maternal and child undernutrition: global and regional exposures and health
consequences. Lancet. 2008;371(9608):243–60.
72. UNICEF. Breastfeeding. https://www.unicef.org/nutrition/index_24824.html. Accessed 26 Apr 2017.
73. Anderson JW, Johnstone BM, Remley DT. Breast-feeding and cognitive development: a meta-analysis. Am J Clin
Nutr. 1999;70(4):525–35.
74. Jones ME, Swerdlow AJ, Gill LE, Goldacre MJ. Pre-natal and early life risk factors for childhood onset diabetes
mellitus: a record linkage study. Int J Epidemiol. 1998;27(3):444–9.
75. Heymann SJ. Forgotten families: ending the growing crisis confronting children and working parents in the global
economy. New York: Oxford University Press; 2006.
76. Atabay E, Moreno G, Nandi A, Kranz G, Vincent I, Assi TM, Winfrey EV, Earle A, Raub A, Heymann SJ. Facilitating
working mothers’ ability to breastfeed: global trends in guaranteeing breastfeeding breaks at work, 1995-2014.
J Hum Lact. 2015;31(1):81–8.
77. Kogan MD, Singh GK, Dee DL, Belanoff C, Grummer-Strawn LM. Multivariate analysis of state variation in
breastfeeding rates in the United States. Am J Public Health. 2008;98(10):1872–80.
78. Heymann SJ, Raub A, Earle A. Breastfeeding policy: a globally comparative analysis. Bull World Health Organ.
2013;91(6):398–406.
79. Earle A, Heymann SJ. The cost of caregiving: wage loss among caregivers of elderly and disabled adults and
children with special needs. Community Work Fam. 2012;15(3):357–75.
80. Palmer SJ. Care of sick children by parents: a meaningful role. J Adv Nurs. 1993;18(2):185–91.
81. George A, Hancock J. Reducing pediatric burn pain with parent participation. J Burn Care Res. 1993;14(1):104–7.
82. LaRosa-Nash PA, Murphy JM. An approach to pediatric perioperative care. Parent-present induction. Nurs Clin
North Am. 1997;32(1):183–99.
83. Hamlett KW, Pellegrini DS, Katz KS. Childhood chronic illness as a family stressor. J Pediatr Psychol. 1992;17(1):33–47.
84. Cleary J, Gray OP, Hall DJ, Rowlandson PH, Sainsbury CP, Davies MM. Parental involvement in the lives of children
in hospital. Arch Dis Child. 1986;61(8):779–87.
85. Sainsbury CP, Gray OP, Cleary J, Davies MM, Rowlandson PH. Care by parents of their children in hospital. Arch Dis
Child. 1986;61(6):612–5.
86. Hannallah RS, Rosales JK. Experience with parents’ presence during anaesthesia induction in children. Can Anaesth
Soc J. 1983;30(3):286–9.
87. Heymann SJ, McNeill K, Raub A. Assessing Compliance with the CRC: Indicators of Law and Policy in 191
Countries. Int’l J Children Rights. 2014;22(3):425–45.
88. Heymann SJ, McNeill K, Raub A. Rights monitoring and assessment using quantitative indicators of law and policy:
ICESCR. Human Rights Quart. 2015;37:1071–100.
89. UN Stats. SDG Indicators: Revised list of global Sustainable Development Goal indicators. https://unstats.un.org/
sdgs/indicators/indicators-list/. Accessed 1 Aug 2017.
90. Heymann SJ, Raub A, Earle A. Creating and using new data sources to analyze the relationship between social
policy and global health: the case of maternal leave. Public Health Rep. 2011;126(Suppl 3):127–34.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Heymann et al. Public Health Reviews  (2017) 38:21 Page 16 of 16
